The study was designed to determine the presence of Vibrio cholerae from the environment in close proximity with livestock in Zaria, Kaduna state. Three hundred and thirty six environmental samples comprising soil, water, manure and vegetables were collected from some selected households in Zaria covering Zaria city, Sabo and Samaru from April to October 2006 and analyzed for the presence of Vibrio cholerae, one of the etiologic agent of gastroenteritis. Twelve Vibrios exhibiting characteristics of Vibrio cholerae were identified using biochemical techniques. Serological identification confirmed 5 (41.7%) of these isolates as Vibrio, 1 (20%) as Vibrio serogroup O1, Ogawa biotype. A 0.59% prevalence was obtained for this pathogen in the study. The 0.59% isolation rate though low is significant considering it's source being animal, since livestock keeping is a common feature in the study location, with animals living in close proximity to man. This work is therefore imperative. Animals are a point source of contamination of enteric pathogens, therefore extensive management system and proper treatment of animal manure is recommended before its use as fertilizer.
Introduction
The immediate causes of diarrhoeal illnesses or gastroenteritis are often of an infectious nature and involve a variety of pathogenic microorganisms that include; bacteria, parasites and viruses [1] . Cholera is a pandemic diarrhoeal disease that continues to be an important cause of morbidity and mortality worldwide [2] . It is a major cause of illness in the developing world [3] . The World Health Organization reported in 2006 that 236,896 cases of cholera occurred in 52 countries, a 79% increase over 2005 [4] . It is associated with a clonally related subset of Vibrio cholerae strains, which belong to the family Vibrionaceae. The Vibrionaceae are gram-negative Gammaproteobacteria that occur in temperate to tropical coastal and estuarine marine systems [5] . Vibrio spp occupy a diverse range of ecological niches, including sediments, the water column and in association with organisms as symbionts [6] or pathogens [7] . Vibrio cholerae strains carry ctx AB (Cholera toxin subunits A and B ), the Vibrio pathogenicity island (VP1) and other choleraassociated genes [8] . In environmental monitoring of cholera, a large number of samples are often required [9] . Epidemic cholera strains cause human illness by expression of specific genes that enable V. cholerae to exist in the environment long enough to be ingested, overcome host immunity, colonize the intestinal tract and produce cholera toxin in the host [10] although the pathogenic mechanisms by which these enteropathogens cause diarrhoea are not yet well established [11] . To date, practical typing of V. cholerae is mainly serological requiring about 200 antisera [12] . Until 1992, only serogroup O1 (out of more than 206 serogroups currently described) was recognized as a cause of cholera. In 1992, a new non-V. cholerae strain (subsequently designated V. cholerae O139) appeared in India and rapidly spread across much of Asia [13] . In Nigeria, outbreaks of this disease have been occurring with increasing frequency since the first outbreak of cholera in 1991 in Jos, in which Ogawa was the predominant serotype [14] . Reports of one serotype displacing another have been on the increase and the disease has remained endemic with occasional outbreaks in some parts of the country due to lack of good water supply and poor personal and environmental hygiene [14] . Center for Disease Control (CDC) recent Food Net report suggested a continued increase in Vibrio incidences since 2001, pointing to a need for improved prevention measures [15] . Virulence associated factors in V. cholerae isolates from environmental sources are of concern [16] .
Monitoring existing environmental strains and undertaking detailed studies of how pathogenic strains evolved from them are essential to our understanding of human disease. This study assessed the presence of livestock and their waste as a source of Vibrio spp in the environment. Livestock keeping is a common activity in most households in the area with animals such as poultry, cow, goat, sheep and ram found in most households. The semi intensive and intensive livestock management systems are common while the extensive is rear. Most households have wells situated in their residential area from where water for domestic activities, drinking and water for the animal is obtained. However, some households obtain water from stream or river. Among the households visited, some had vegetable gardens and the wastes from the animals are used in these gardens as manure.
Materials and Methods

Study
Sampling
Sampling was restricted to households that had livestock within a close proximity. Thirty households were selected for the study. Ten each from Samaru, Sabo and Zaria city. Three households without livestock were used as control; one from each of the areas selected. Households were selected based on the number of livestock (fifty and above) and consent of the household head to allow sample collection during the visit.
Samples were collected during the dry and wet seasons. Water samples were collected according to the procedure recommended by American Public Health Association [17] . Samples were collected from the available water sources in each households visited comprising of water for domestic activities, drinking and watering of animals. Water samples were collected in sterile wide-mouthed, screw-capped 250 ml glass bottle, packed in ice during transportation to the laboratory. Soil/manure samples were aseptically collected using ethanol-sterilized spatula. A 100 g of sample was collected at designated site at different points, one from the centre and at four different points, on the periphery and mixed together to obtain a representative sample. Vegetables available in the study sites during the study period and which were grown in soils where manure was applied as fertilizer were collected. Using 90% ethanol sterilized scissors; vegetables were cut into sterile polythene bags.
All samples were transported to the laboratory in sampling coolers with ice packs and analyzed within six hours of sample collection.
Vibrio was isolated from samples using the method of [18] . Samples were pre-enriched in alkaline peptone and incubated at 37˚C for 24 h. Vibrio was detected by streaking enriched broth on thiosulphate citrate bile salt (TCBS) agar and incubation at 37˚C for 24 h. Typical Vibrio colonies which appeared yellow were picked and confirmed by Gram staining and use of biochemical tests by conventional methods [19, 20] . Salt tolerance was determined by growth of the isolates at 37˚C in peptone broth without NaCl then supplement with 1% and 7% NaCl.
Serological confirmation of V. cholerae strains was performed by an agglutination test with polyvalent O1-specific antiserum to identify cholera species. The specific monovalent antiserum against Inaba and Ogawa serogroups were used to identify the Vibrio cholerae serogoup O1.
Results
Three hundred and thirty six samples were analyzed during the study from April to October 2006. About 104 (30.95%) samples were collected from Sabo, 107 (31.85%) from Zaria city and 125 (37.20%) from Samaru ( Table  1) . 
Discussion
A prevalence rate of 0.59% was obtained for Vibrio in the study. In this study, the two Vibrio isolates found are from animal manure showing the significance of these animals as vehicles of transmission of these organisms in households with livestock. This is an agreement with an earlier report that there is the possibility that the human and animal carriers are the main agents for disseminating these organisms in the environment especially in the freshwater ecosystems [21] .
Vibrio cholerae serogroup O1 was one of Vibrio serogroups obtained. The presence of this biotype which has been implicated as the agent of the 7th pandemic cholera is of great concern as the Vibrio cholerae serogroup O1 is known more than other Vibrio species for causing epidemic cholera and survives longer in water and sewage environments [22] . The Vibrio isolates were detected during the rainy season, showing a marked seasonality pattern among the organism. The incidence of cholera is influenced by local factors, such as rainfall and global climatic conditions [23] . The seasonality of cholera epidemic in Nigeria has been identified [24] and the seasonality may be explained by the increase in water during the summer and fall months as recorded in Louisiana gulf coast [25] . The absence of Vibrio in most of the environmental samples analysed is not surprising. It has been postulated that under stress conditions, the Vibrios are converted to a viable but non culturable (VBNC) form that cannot be recovered by standard culture techniques and that such VBNC forms are able to cause infection and can revert to culturable form [26] . It may also have been due to its existence in an unexplained ecological association with aquatic organisms, possibly in VBNC form, until the next epidemic season when environmental factor trigger the dormant bacteria to multiply and lead to cholera outbreaks [27] .
The lack of significant difference in the detection of pathogens with location in this study may be due to similarity in geographical conditions and sources of pollution. [28] noted that cattle (animal) grazing on range lands and pastures may account for a significant amount of point source of pollution. Pasturing operations and livestock management contribute to this type of pollution. Since the households under study had the same pollution source, livestock waste, it may be responsible for the lack of significant difference in the detection of pathogens with location.
Recommendation
Due to the increased cost of inorganic fertilizer and the need for increased crop production, organic farming is a welcome idea but the risk associated with its use should be minimized through treatment before use. Long storage and composting have been reported to be an important measure in reduction of enteric pathogens in manure. The close proximity of livestock to man or his source of water is a high risk factor and should be avoided.
